Objective Dementia is one of the most common illnesses worldwide, and is one of the most important causes of disability in older people. Currently, dementia affects over 35 million people around the globe.
Introduction
Dementia is a progressive deterioration of cognitive function that affects patients' social behaviour and emotional control (1, 2) . This syndrome usually affects memory, thinking, learning capacity, orientation, language and judgment (3, 4) . Dementia manifests mainly in older people (>65 years old) where there can be behavioural issues in the course of the illness, and the prospect of disability and dependency (5, 6 ).
There 47.6 million people with dementia globally (6, 7) and with approximately 7.7 million new cases each year. It is expected that the global prevalence of dementia will rise dramatically over the next 20 years thus it is a critical public health concern. By 2050 the number of individuals suffering with dementia is expected to exceed 115.4 million people globally (6, 8) .
The most common behaviours that patients with dementia show are aggression, agitation, depression, apathy, sleep disturbances and, wandering (2, 3, 9) . Dementia has devastating social, economic, and emotional consequences for those affected and their family and caregivers (10, 11) and the management of these behaviours are important to for sufferers and their families and carers (2, 12) . There are pharmacological and the non-phamacological options to manage these (2, 4, 9) .
Most of the pharmacological treatments for dementia patients are based on mostly antipsychotics and anxiolytic medications, which may be have adverse effects to the health of older people (7, 13) .
However, there are reported adverse effects of them such as sedation, increased confusion, falls, increase of anticholinergic, cardiac problems, and even death (2, 14) .
Alternatively, non-pharmacological treatment is based on high levels of patient and caregiver satisfaction, and reduced behavioural symptoms with minimal risk and adverse reactions (14, 15) . The most common non-pharmacological therapies are music therapy, aromatherapy and massage, laughter, structured activities, animal-assisted interventions, environmental interventions, simulated presence, dance movement, art, and combination therapies (16, 17) .
Methods
This systematic literature review of the literature has was conducted using the PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) statement proposed by Moher, Liberati (18) .
Information Resources
At first, health-related data bases were identified. This literature review has been based on relevant articles and papers found in different and high ranked electronic data bases. These were: ProQuest, ScienceDirect, Cochrane, EBSCOhost, PubMed and Scopus.
Selections criteria of the literature
Following the PRISMA statement, selection criteria were used to address the literature. The initial screening was performed by examining the title and then abstract and conclusions to determine if the article reflected the objectives of this research because they contained words in relation to behaviours of patients with dementia, and non-pharmacological treatment of dementia.
Inclusion and Exclusion Criteria
The screening process applied the inclusion and exclusion criteria in order to narrow the number of studies identified. Table 1 illustrates the inclusion and exclusion criteria applied to this study. Figure 1 summarises the number of evidence based articles assessed in each stage of the applied method.
In the search process, 216,329 articles were initially identified in six databases related to dementia studies; eight other records were used outside the main databases. After this, a screening process was applied. Screening with Title 1, 'common behaviours in dementia', 28,721 records were identified, while with Title 2, 'behaviour symptoms in dementia treatment', 22,916 records were acknowledged, and 4,296 with Title 3, 'Non-pharmacological treatment'. The inclusion and exclusion process found 468 with titles related to dementia with non-pharmacological treatment or/and common behaviours of patients. 210 articles were removed for duplication. The 468 articles were assessed, and 150 were selected once their abstracts and conclusions were studied. 65
articles did not meet the inclusion criteria as described.
After applying the inclusion and exclusion criteria, 85 peer-reviewed publications were analysed in this systematic literature review. At the same outcome level, Table 2 ., demonstrates the number of papers assessed in terms of common behaviours in patients with dementia. Overall, identified records of aggression and apathy were slightly higher than those of wandering, agitation and sleep disturbances. The number of publications assessed, all referring to studies of non-pharmacological treatment of dementia is shown in Table 4 . The major studies focused on music therapy, with 16 published in the last four years. Aromatherapy had the second highest number of articles related to non-pharmacological therapy of dementia, with 9 articles. An additional 6 studies grouped other non-pharmacological therapies other than music and aromatherapy were found. These included structured activities, animalassisted interventions, environmental interventions, simulated presence therapy for dementia, and combination therapies.
A framework for assessing the quality of primary research reports by Kmet, Lee (19) provides a scoring system for both qualitative and quantitative research has been used in the quality assessment of papers included. The scale was originally developed to assess health technology however the authors found this a useful tool to assess the quality of studies included. A ten-item checklist used by these authors was deployed to score each of the studies listed in table 3. This checklist is reproduced below. Scores were ascribed using the tool shown in figure 2. The individual scores for yes, partial and no were summed to provide the SQAS score which is recorded in the far-left column of table 4. The possible score range is from 0-20 with 0 being low quality and 20 being high quality. 
Authors
Contribution to the Literature SQAS MUSIC THERAPY (15) Baker, Grocke (20) This study examined the use of music therapy in maintaining meaningful relationships in ageing couples where one spouse has dementia may lead to improved wellbeing in the caregiving spouses and increase the probability that caregivers will be able to maintain the care of their partners.
12
Cohen-Mansfield (2) These authors examined Non-pharmacologic interventions, including music therapy individually tailored to the person with dementia a superior response to behavioral disorders and should be at the frontline of treatment of these disorders. The investigators admitted that rigor of the investigations varied greatly depending on factors related to the behavioral disorder, setting, and resource limitations.
18
Cohen-Mansfield, Thein (21) Examined the influence of personal characteristics (demographic, medical, and functional variables) and possible barriers (eg, staff or family barriers) on the efficacy of non-pharmacological interventions including music therapy in reducing agitation. The study provided a set of characteristics of those who respond to "Treatment Rules for Exploring Agitation" (TREA) subscribing to matching the unmet need with appropriate interventions. Makes a strong case for changes in staff-related barriers.
14 Cooke, Moyle (22) Investigated the effect that participation in a 40-min live group music programme, involving facilitated engagement with song-singing and listening, three times a week for eight weeks, had on agitation and anxiety in older people with dementia. This study found that participation in the music programme did not significantly affect agitation and anxiety in older people with dementia. Agitation was found to be predicted by a number of background factors (namely level of cognitive impairment, length of time in the facility and gender). Recommendations were made for future studies.
20
Gitlin, Kales (14) These authors used a case-study approach to characterize common behavioral symptoms of dementia and describe an assessment strategy for selecting evidence-based nonpharmacologic treatments including music therapy. The very important role of primary care clinicians facilitating collaboration with specialists and other health care professionals to implement nonpharmacological treatment plans. The authors cite substantial evidence shows thatnonpharmacologic approaches can yield high levels of patient and caregiver satisfaction, quality of life improvements, and reductions in behavioral symptoms and make strong representations that access to nonpharmacologic approaches should be a standard part of care for those with dementia.
10
This literature review discusses contemporary literature and used it to underpin an approach to integrate non-pharmacologic treatment with pharmacologic treatments including music therapy and recommends a paradigm shift for taloring trreatments for eople and families dealing with the suymptoms of dementia.
14 Konno, Kang (24) This paper is stated as a best-evidence review of the literature investigating non-pharmacological interventions for resistance-to-care beahviours of nursing home residents with dementia. The authors found evidence level is low and recommend more randomized controlled trials to confirm the effects of non-pharmacological interventions.
16
McLaren, Lamantia (12) This is a systematic review of the literature identifying controlled clinical tials that report on the impact of non-pharmacologic interventions on any measure of fucntional impariment or disability in a community/home care envrionment. The outcomes of the review was that clinical trial evidence did exist that non-pharmacological interventions including music therapy can delay the progression of functional disability in this people living with dementia in the community.
Authors
Contribution to the Literature SQAS Mitchell, Chiappetta (17) This article presents results from a quality improvement pilot project that examined the usefulness of a specially designed, multisensory room intervention which included music for inpatients in a psycho-geriatric treatment facility who had mild to moderate agitation. They found that using the multi-sensory room decreased agitation as measured by the Pittsburgh Agitation Scale (PAS) for up to an hour in all sub-scales with the exception the aggression subscale.
Raglio, Bellelli (26) This study examined clincal and randomized control trials of the use of music and music therapy in the management of dementia and related issues from 2000-2011. The review found that some limitations, the results of these studies are consistent with the efficacy of music therapy and emphasising the crticality of of direct interacation between the music therapist and the client.
18
Ray and Mittelman (27) This study examined the use of music therapy to treat residents of aged care facilities with moderate to severe dementia (n=132). Participants were evaluated for depressive symptoms, agitation, and wandering to determine their predominate behavior. Participants were assessed two weeks prepost the intervention for depression, agitation and wondering. Whilst there was no change for wandering, depression and agitation were reduced significantly.
20
Ridder (28) This case study investigated music therapy and specifically the method attributed to Tony Wigram, with a person with dementia and aphasia in order to understand how music therapy may facilitate communication and dialogue. The case study demonstrated that Extemporizing can assist with communicative dialogues and help address psychosocial needs for people with dementia.
Tuckett, Hodgkinson (29)
This study specifically evaluates the efficacy of music therapy on people with dementia who exhibit behaviours of concern by using semi structured focus groups amongst staff and families. This has some application for those who wish to investigate this further however findings were nonspecific.
Ueda, Suzukamo (30) This systematic review of the literature and meta-analysis investigated the effects of music therapy on behavioural and psychological symptoms of dementia associated with activities of daily living for the person living with dementia. There was evidence that music therapy is effective for the managing the symptoms described.
18
AROMATHERAPY (9) Cohen-Mansfield (2) These authors examined Non-pharmacologic interventions, including aroma therapy individually tailored to the person with dementia a superior response to behavioral disorders and should be at the frontline of treatment of these disorders. The investigators admitted that rigor of the investigations varied greatly depending on factors related to the behavioral disorder, setting, and resource limitations.
Fung, Tsang (32) This study undertook a systematic review of the available literature on randomized control trials of aramoetherpy in older adults with dementia from 1995-2011. The 11 RCT showed that aromatherapy had positive effects on reduction of behavioural and psychological symptoms of dementia as well as improvements in cognitive functions, increasing quality of life, and independence in activities of daily living. The authors recommended that these trials need to be repeated with a better designed RCTs.
Authors
Contribution to the Literature SQAS Johannessen (33) This study examined the experinces of nurses who provided planned care including aroma therapy to residential aged care service residents with dementia, anxiety and disturbed sleep patterns (n=24). There was some evidence suggestive that aroma therapy using lavender oil may be effective however the evidence is slim.
12
Gitlin, Kales (14) These authors used a case-study approach to characterize common behavioral symptoms of dementia and describe an assessment strategy for selecting evidence-based nonpharmacologic treatments including music therapy. The very important role of primary care clinicians facilitating collaboration with specialists and other health care professionals to implement nonpharmacological treatment plans. The authors cite substantial evidence shows that nonpharmacologic approaches including aroma therapy can yield high levels of patient and caregiver satisfaction, quality of life improvements, and reductions in behavioral symptoms and make strong representations that access to nonpharmacologic approaches should be a standard part of care for those with dementia.
10
Lee, Choi (34) This literature review evaluated the effectiveness of aroma therapy and 201 records with 10 meeting selection criteria. The authors did not find convincing evidence to support the efficacy of aroma therapy.
18
de Oliveira, Radanovic (25) This systematic review of the literature found 20 studies published in the ten years prior to 2015 including arooma therapy in a heterogenous sample that underpin non-pharmacolgoical interventions are able to reduce behavioural and psychological sympations of dementia. The review of music therapy required more specificity.
12
Yang, Lin (35) This comparative study examined agitation in a group of people living with dementia (n=130) and coompared the effects of aroma-acupressure on onen group (n=73) and aromatherapy group (n=57). These investigators found aroma-accupressure to have a greater effect than aromatherapy on agitation in the study group but there was evidence of improvement in the level of agitation in both groups.
Yoshiyama, Arita (36) This was a very small randomised crossover pilot (n=14) conducted in Japan. One group provided with control therapy and the other group provided with clinical aromatherapy three times per week over four weeks. The results did not reveal any improvement in behavioural and psychological systems of dementia however the therapy is clinically safe.
Other therapies (6) Abraha, Rimland (37) This paper proposes a cochrane protocol to further investigate simulated presence therapy as a intervention to behavioural and psychological systems of dementia.
14 Cohen-Mansfield (2) These authors examined a number of non-pharmacologic interventions individually tailored to the person with dementia a superior response to behavioral disorders and should be at the frontline of treatment of these disorders. The investigators admitted that rigor of the investigations varied greatly depending on factors related to the behavioral disorder, setting, and resource limitations.
14
Forbes, Thiessen (38) This paper report on an update of a 2008 review of exercise programs for people with dementia. 16 trials met the inclusion criteria for the update on a previous review however the authors caution to about certain aspects of the heterogeneity of the sample. They conclude that there is evidence to supporot exercise programs having a significantly positive effect in improving cognition in people with dementia however no effect for dpression or challenging behaviours.
20
Moyle, Cooke (39) This articles reports on a randomized control trial comparing foot massage and a control activity of quiet presence and their effects on vital signs in people living in long term care facilities who also have moderate-to-severe dementia.. Both interventions were found to be effective however it was concluded that it could be just the close presence of another person.
Authors
Contribution to the Literature SQAS Nordgren and Engstrom (40) This pilot eevaluated the effectof animal-assisted intervention on the quality of life for people who live with dementia. The population (n=20; F=12 M=8) and came from four swedish residential aged care facilities. A pre-test post test design was used and the intervention used was a training program of 10 sessions with a certified therapy dog team. The results demonstrated immediately improved quality of life in the exptected direction after the intervention.
Takeda, Hashimoto (41) These investigators examined the applicability of laughter and humor therapy for people living with dementia. They concluded that humor both may benefical for dementia when applied with care and skill. The authors acknowledge that the individuality of the person who is living with dementia and the physiological effects of laughter are still to be fully investigated. Table 5 shows the main characteristics of other less studied therapies. Whilst there is some evidence in found in some of these publications, it was unsufficient to to include the therapy in its own group as has been done for mustic therapy and aromatherapy. 
Discussion
The most common behaviours in patients with dementia are aggression, wandering, agitation, apathy and sleep disturbances (13) , (42), (43) (23) . Some studies argue that non-pharmacological treatments are part of the first step to treating symptoms behaviours in this illness (2, 9, 26, 27, 30, 44, 45) are the most significant studies of using music therapy in dementia treatment. Similarly, (31, 35) (32, 33, 46) support the use of aromatherapy as part of the treatment of dementia.
Ten other different therapies were identified as being used in dementia treatment as shown in Table 5 .
However, these therapies lack supporting research. Massage, laughter therapy, simulated presence therapy, dance movement therapy, art therapy, structured activities, animal-assisted interventions, environmental interventions, simulated presence therapy and combination therapies (2, (37) (38) (39) (40) (41) (47) (48) (49) (50) have some evidence and it is important to continue further research in these specific therapy options to determine efficacy of the therapy.
Conclusion
This systematic review has identified the five most common behaviours in patients with dementia as aggression, wandering, agitation, apathy and sleep disturbances. These behavioural symptoms are a major source of disability. The use of non-pharmacological treatments is an important step in addressing these behavioural issues and they have very few adverse events or contraindications with some demonstrating positive effects in the treatments of behavioural symptoms.
Music therapy and aromatherapy have more evidence of their effectiveness in the treatment of behavioural symptoms of dementia. Other non-pharmacological treatments such as massage, laughter therapy, simulated presence therapy, dance movement therapy, art therapy, structured activities, animalassisted interventions, environmental interventions, simulated presence therapy and combination therapies have insufficient research to demonstrate their effectiveness.
On balance, there is a lack of evidence based literature available on non-pharmacological treatment of behaviours associated with dementia. We found that no single therapy can address all behaviours and there is insufficient evidence to determine which non-pharmacological interventions should be included among best practice recommendations. A significant research gap exists to determine the efficacy of non-pharmacologically based interventions in to assist people living with dementia and their carers to assist with the behavioural and psychological symptoms commonly experienced.
